Background
The study aimed to determine the effect of preference-based tailored navigation on colorectal cancer (CRC) screening adherence and related outcomes among African Americans (AAs).
Methods
We conducted a randomized controlled trial that included 764 AA patients who were age 50 to 75 years, were eligible for CRC screening, and had received care through primary care practices in Philadelphia. Consented patients completed a baseline telephone survey and were randomized to either a Standard Intervention (SI) group (n = 380) or a Tailored Navigation Intervention (TNI) group (n = 384). The SI group received a mailed stool blood test kit plus colonoscopy instructions, and a reminder. The TNI group received tailored navigation (a mailed stool blood test kit or colonoscopy instructions based on preference, plus telephone navigation) and a reminder. A sixmonth survey and a 12-month medical records review were completed to assess screening adherence, change in overall screening preference, and perceptions about screening. Multivariable analyses were performed to assess intervention impact on outcomes.
Results
At six months, adherence in the TNI group was statistically significantly higher than in the SI group (OR = 2.1, 95% CI = 1.5 to 2.9). Positive change in overall screening preference was also statistically significantly greater in the TNI group compared with the SI group (OR = 1.5, 95% CI = 1.0 to 2.3). There were no statistically significant differences in perceptions about screening between the study groups.
Conclusions
Tailored navigation in primary care is a promising approach for increasing CRC screening among AAs. Research is needed to determine how to maximize intervention effects and to test intervention impact on race-related disparities in mortality and survival. JNCI J Natl Cancer Inst (2014) 106(12): dju344 doi:10.1093/jnci/dju344
Recently, it was estimated there will be 6850 deaths from colorectal cancer (CRC) among African Americans, and late diagnosis will account for many of these deaths (1, 2) . It is well known that CRC screening can detect colorectal adenomas, before they progress to CRC, and can cure early-stage CRC. "Healthy People 2020" has called for CRC screening rates of at least 70% (3) . CRC screening adherence among African Americans (AAs), however, is below this goal, and is lower than among whites (1, (4) (5) (6) (7) . Low screening rates fuel disparities in mortality and survival among AAs (8) . Effective methods are needed to raise CRC screening rates among AAs.
Patient-oriented behavioral interventions such as reminders, small media, and one-on-one education are recommended strategies to increase CRC screening. Telephone contact delivered by a patient navigator has also been advanced as a promising strategy to increase screening adherence (9) . Studies that have used this approach in conjunction with mailed contacts delivered outside the context of a primary care office visit have increased screening adherence from 27% to 41% (10) (11) (12) . Navigation that is tailored according to patient preference for recommended CRC screening tests may serve to further boost adherence (10, 13) . This paper presents findings from an American Cancer Society-funded randomized controlled trial (clinical trials identifier NCT00893295) of CRC screening interventions conducted among AA primary care patients. The study was designed to test the impact of a preference-based tailored navigation intervention strategy vs a standard mailed intervention strategy on screening adherence. Outcomes included patient screening adherence, change in overall screening preference, and change in perceptions about screening. To our knowledge, no other study has tested the impact of tailored navigation on these outcomes in an AA primary care patient population.
Methods

Study Design and Participants
The study was conducted between 2008 and 2012. Study sites included three primary care practices of Thomas Jefferson University's Jefferson Family Medicine Associates (JFMA) and 10 primary care practices affiliated with the Albert Einstein Health Care Network (AEHN) in Philadelphia. Following procedures approved by the institutional review boards of Thomas Jefferson University and AEHN, the research team reviewed administrative records to identify patients who were African Americans 50 to 75 years of age, had no prior diagnosis of colorectal neoplasia or inflammatory bowel disease, had visited a participating practice within the previous two years, had complete contact information, and were not compliant with American Cancer Society (ACS) CRC screening guidelines.
Baseline Telephone Survey
Patients identified in 14 successive randomly selected cohorts were mailed an introductory letter and were called to verify eligibility and obtain verbal consent. A baseline telephone survey was administered to collect data on participant sociodemographic background and Preventive Health Model (PHM) perceptions related to CRC screening (14, 15) . PHM items were assessed on a five-point Likerttype scale. Five PHM subscales included: 1) perceived CRC risk/susceptibility (three items, α = 0.81), 2) perceived salience of screening (three items, α = 0.78), 3) perceived response efficacy of screening (two items, α = 0.59), 4) worries about potentially abnormal screening results (two items, α = 0.60), 5) and social support and influence regarding screening (four items, α = 0.64). A global PHM measure was computed using items from these subscales (14 items, α = 0.72). A religiosity/fatalism scale was also included (five items, α = 0.64).
We also included items on the survey that described SBT and colonoscopy screening (tests most commonly recommended for screening in primary care), and asked respondents to report their Precaution Adoption Process Model (PAPM) screening decision stage for each test (1 = decided against, 2 = never heard of, 3 = not considering, 4 = undecided, or 5 = decided to do) (10, 16) . Responses to these items were analyzed to determine the individual's proximity to screening with any test ("overall screening preference") and proximity to performance of a given test ("screening test preference"). For example, if a participant reported that s/he had decided to do colonoscopy screening and was undecided about doing SBT, we assigned the individual's overall screening preference as decided to do screening; and colonoscopy was assigned as the screening test that was preferred.
Randomization and Intervention
Baseline survey respondents were randomly assigned at the participant level, using electronic allocation files, to one of two study groups: a Standard Intervention (SI) group or a Tailored Navigation Intervention (TNI) group. The SI group received a mailed CRC screening informational booklet, a personalized letter that included a contact telephone number to schedule a colonoscopy appointment, and an SBT kit (InSure® FIT™). A reminder letter was mailed at 45 days postrandomization to those who had not returned the SBT kit.
TNI group participants were mailed a CRC screening informational booklet, along with a personalized message page that noted PHM barriers to screening the individual identified on the baseline survey (eg, low social support for screening) and a barrier-specific response (eg, "Screening is an important preventive health behavior that is endorsed by your primary care physician"). The page also identified the individual's screening test preference. For patients who preferred colonoscopy screening, a toll-free telephone number was included for use in arranging a colonoscopy appointment. Alternatively, an SBT kit was included for those who preferred at-home SBT screening. In accordance with JFMA and AEHN leadership recommendations, colonoscopy instructions were sent to participants had an equal preference for colonoscopy and SBT screening. After this initial mailing, a trained navigator called each participant to: 1) review the mailed materials, 2) reassess screening test preference, 3) discuss concerns or barriers to test performance, 4) help to develop a plan to complete the preferred screening test, and 5) arrange a follow-up call. If the navigator found that the participant's screening test preference had changed from baseline, new screening materials related to the current preferred test were sent. Finally, a reminder was sent at 45 days.
Endpoint Survey and Medical Records Review
Six months after randomization, an endpoint survey was administered to participants. This survey collected data on baseline PHM items (PHM scales) and PAPM variables, as well as self-reported screening adherence (any CRC screening test performed and corresponding date). Beginning at 12 months, a medical records review was completed to obtain additional information on screening adherence.
Data Analysis
The study's primary outcome was CRC screening adherence within six months after randomization. As a secondary outcome, we also analyzed screening at 12 months. For both outcomes, adherence was defined as performance of any CRC screening test recommended in ACS and United States Preventive Services Task Force (USPSTF) guidelines that applied when the study was initiated. Any screening test that was reported on the endpoint survey or was found in laboratory and medical records reviews was counted, as long as the report was accompanied by a date within the observation period (10, 16, 17) . Another secondary outcome was change in overall screening preference measured using data from the baseline and six-month surveys. Changes in participant perceptions about CRC screening constituted a third set of outcome measures. Finally, we inspected open-ended responses to an item on the endpoint survey that asked nonadherers to provide a primary reason for not screening. Using standard content analysis procedures, study personnel reviewed those responses, defined response categories, classified responses separately, and compared assignments to arrive at consensus.
Statistical Analyses
All main analyses followed the intent-to-treat principle, with participants being analyzed in their study group. Analyses of adherence were based on logistic regression and controlled for selection cohort and practice, as well as participant age and sex. A Generalized Estimating Equations approach that accounted for potential within-practice clustering yielded results that were almost identical to those using ordinary logistic regression, and therefore, results of the latter are presented. Participants who did not complete an endpoint survey were excluded from analyses of change in overall screening preference and PHM measures. We used logistic regression for the analysis of change in overall screening preference (any forward change vs no change or backward change) and linear regression for the analyses of change in PHM variables. These analyses controlled for all participant baseline characteristics. All statistical tests were two-sided, and a P value of less than .05 was considered statistically significant. The study's original target enrollment was 896 subjects. This sample size was computed to give the study approximately 95% power to detect a difference between the two study groups of 15% in overall CRC screening (50% in TNI vs 35% in SI) and a difference of about 10% to 15% in overall screening preference. The sample size calculations assumed 20% missing outcome data and an inflation factor of 10% for potential within-practice clustering. In the course of the study, it became apparent that medical record reviews would be available for virtually all participants. Therefore, with essentially no missing data on the CRC screening outcome, the target enrollment was recomputed to be 750 participants, preserving the original 95% power for the screening adherence outcome. Because there were about 30% missing data on the endpoint surveys, this revised sample size reduced power for the overall screening preference and screening perceptions outcomes to about 80%. "As treated analyses" were also completed for TNI group participants who were and were not navigated. Secondary analyses were also conducted to determine the frequency with which SBT and colonoscopy screening tests were performed by adherers who preferred SBT screening, had an equal preference for SBT and colonoscopy screening, and preferred colonoscopy. 
Telephone navigation contacts were delivered to 293 (76.7%) TNI group participants. The endpoint survey completion rate was 67.9% in both the SI and TNI groups (P = 1.00), and medical records were reviewed for all participants. Table 2 summarizes results regarding CRC screening within six months after randomization and also includes 12-month adherence.
CRC Screening Adherence
The TNI group exhibited a statistically significantly higher level of six-month screening adherence than the SI group (38.0% vs 23.7%, OR = 2.1, CI = 1.5 to 2.9, P = .001). At 12 months, adherence was also statistically significantly higher in the TNI group than the SI group (43.5% vs 32.2%, OR = 1.7, CI = 1.2 to 2.3, P = .001). Findings from "as treated analyses" showed that screening adherence at six months in the TNI group among those who were navigated was substantially higher than those who were not navigated (45.7% vs 12.4%, respectively). We observed an adherence difference of similar magnitude at 12 months (50.9% vs 19.1%, respectively).
Among SI group participants, those who preferred SBT at baseline were somewhat more likely to complete the SBT kit than colonoscopy (12.1% and 7.6%), as were those who had an equal preference for SBT and colonoscopy (18.2% and 6.8%), while those who preferred colonoscopy had similar screening performance for SBT and colonoscopy (10.8% and 12.9%). Among TNI group participants, however, those who preferred SBT were much more likely to complete SBT than colonoscopy (41.1% and 7.1%), those who had an equal preference for the two screening methods displayed equal performance of the tests (17.8% for both), and those who preferred colonoscopy were somewhat more likely to complete colonoscopy screening than the SBT (20.4% and 15.3%). Table 3 summarizes the baseline-to-endpoint forward change in overall screening preference. Because of small numbers, the stages "decided against screening" and "never heard of" were combined, as were the stages "not considering" and "undecided." A statistically significant change in overall screening preference was observed in 35.0% of TNI group participants as compared with 27.8% of SI group participants (OR = 1.5, 95% CI = 1.0 to 2.3, P = .04). Screening adherence accounted for a larger percentage of the change in overall screening preference in the TNI group (89.0%) than in the SI group (70.8%). Table 4 presents participant baseline and six-month endpoint survey PHM measures, as well as the baseline-to-endpoint change in these measures. We found no statistically significant changes between the study groups in participant perceptions about CRC screening. There was a small but not statistically significant difference between the two study groups in terms of positive change in screening salience and coherence (P = .09).
Overall Screening Preference
Perceptions Related to CRC Screening
Reasons for Nonadherence
Of 519 endpoint survey respondents, 388 did not screen (208 in the SI group and 180 in the TNI group). A total of 243 (62.6%) nonadherers reported a major reason for not completing a screening test. Reasons for nonadherence were: low perceived importance of CRC screening (33.3%), lack of transportation or time needed to attend a screening appointment (14.0%), fear of screening procedures or results (13.2%), dislike of screening-related procedures (9.9%), lack of insurance coverage or limited capacity to pay for screening (9.5%), confusion about the screening process (7.4%), existence of a health condition that precluded screening (8.2%), and other reasons (4.5%). The distribution of these reasons was comparable in both study groups. 
Discussion
This study is the first trial designed to test the impact of a preference-based tailored navigation intervention on CRC screening adherence among AAs. Study interventions were applied to patients who were nonadherent to CRC screening guidelines outside the context of a primary care office visit, and did not involve direct physician contact or referral for screening. In this setting, the TNI strategy produced a CRC screening rate that was statistically significantly higher that observed in the SI approach.
Elsewhere, the research team has reported results of a trial of tailored navigation that was conducted in a predominantly white primary care patient population (10) . In that study, tailored navigation also produced higher CRC screening adherence than a standard mailed intervention, but the difference was not statistically significant. Secondary analyses showed that the impact of tailored navigation was greater among nonwhites than whites, but nonwhites were underrepresented in the study population. The current study was conducted with AA primary care patients who were not up to date with CRC screening guidelines. In this segment of the patient population, mailed interventions can boost screening adherence, and a preference-based TNI produced even greater gains. Further research is needed to refine the TNI approach for use in settings where CRC screening rates are low and where disparities in screening use are pronounced. Pragmatic trials would be an important next step to determine the public health impact of streamlined TNI methods.
Other recently published studies have demonstrated the benefit of multicomponent intervention strategies in general primary care patient populations. Green et al. (18) reported on the use multicomponent interventions in a predominantly white primary care patient population. Participants received different combinations of mailed stool blood tests and instructions for arranging a screening appointment and multiple proactive telephone contacts by research staff to encourage screening and assist in scheduling screening colonoscopy. Gupta et al. (19) reported an intervention trial conducted with a largely white patient population enrolled in a hospital-based primary care clinic medical assistance program. Study participants were randomized to receive usual care, a mailed stool blood test kit with nurse telephone follow-up contact, or mailed instructions for scheduling colonoscopy with nurse telephone follow-up. Both intervention groups also received intensive follow-up contacts via automated telephone contacts and direct contact by study personnel to encourage screening. Interventions in both studies statistically significantly increased CRC screening adherence. Interestingly, intervention increases largely reflected high SBT use.
Findings from secondary analyses related to the type of screening test performed by screening test preference at baseline indicate that when provided with access to both SBT and colonoscopy screening via mail (SI group), adherers tended to perform SBT screening, irrespective to expressed test preference. Screening adherers who reported that they preferred SBT screening were sent an SBT kit and received navigation (TNI group) and were much more likely to complete an SBT than a * Odds ratios were adjusted for study wave and practice, and participant age and sex. Referent: SI group. CI = confidence interval; CX = colonoscopy; OR = odds ratio; SBT = stool blood test; SI = standard intervention; TNI = tailored navigation intervention. † Logistic regression analyses; two-sided P values from Wald Chi-square tests. Table 3 . Baseline-to-endpoint change in overall screening preference by study group (n = 519*) colonoscopy; adherers who preferred colonoscopy were sent colonoscopy instructions and received tailored navigation and were somewhat more likely to have a colonoscopy than an SBT; and those who had an equal preference for SBT and colonoscopy screening had comparable SBT and colonoscopy screening rates. Thus, when participants had a preference for a given test and were navigated toward performance of that test, use of the preferred test tended to be higher than use the test that was not preferred. Furthermore, overall screening adherence tended to be higher in among those who had a test preference and were navigated through the screening process than those who did not express a test preference. These findings are consistent with a report by Inadomi et al., who found that CRC screening was higher among patients who expressed a screening test preference and were given assistance in completing that test (13) . Research is needed to better understand the relative effects of screening test preference, access, and navigation on overall and test-specific screening adherence (20) . Regarding change in overall screening preference, finding that tailored navigation produced a greater impact than a mailed intervention was largely driven by participant movement from being in a "decided to do" stage to actual screening. Similar findings were reported in an earlier study conducted in a general patient population (10) . We also determined that exposure to tailored navigation did not make a measurable difference in PHM variables relative to the standard intervention; this is consistent with results we have reported elsewhere (10) . Further research is needed to gain insights into how the tailored navigation intervention operated on participant psychosocial factors in order to catalyze screening performance. It is important to determine if current PHM metrics lack the precision needed to reflect intervention effects or if additional concepts should be developed for inclusion in the PHM.
The current study included AA patients from primary care practices in one large city. Thus, results may not be generalizable to other settings. Generalizability may also be limited because participants volunteered to participate in the study. Intervention impact may be underestimated because patient navigators were unable to contact all participants in the TNI group. Moreover, patient navigators were not authorized to schedule colonoscopy appointments.
It is important to note that there is no commonly accepted method for measuring overall screening preference and screening test preference. We based our assessments of overall screening preference and screening test preference on PAPM decision staging and interpreted screening decision stage as a measure of an individual's proximity to action. Further conceptual work is needed to clarify how preference may be consistently defined, measured, and used in screening programs, especially when more than one test is made available, and in research studies that aim to assess the impact of preference on overall and test-specific adherence.
Finally, many screening nonadherers stated that being given an opportunity to screen alone did not spur the individual to act. Medina et al. (21) found similar results among patients in a large urban city. Other reasons for nonadherence may include financial concerns and lack of insurance, worry about screening results, and reticence related to having specific screening tests (22, 23) . Future research on increasing CRC screening among AAs must address the need to explain the importance of adherence and address salient test access barriers. 
